Introduction
The demand for breast substitute, both in its absence or in hypoplasia, has long story of failures till the advent of silicone prosthesis [1] [2] [3] [4] [5] [6] [7] .
The first implant of silicone gel was developed by Cronin and Gerow 8 . It was submitted to a series of changes mainly on aspect of surface, firstly characterized by smooth texture. Although the innovations had raised the degree of patient satisfaction, in comparison with the previous methods, the new prosthesis lost in symmetry, infection rates and complications, mainly capsular contracture. This contracture is defined as strange body reaction forming tissue contraction around the implant. Histologically, consists of several layers -fibroblasts, fibrocytes, myofibroblasts and histiocytes -involved by acellular tissue rich in collagen. This layer is circular and contracts over the implant and products signs and symptoms that may vary from discomfort and breast stiffening to intractable pain, loss of mobility and important deformity.
Searching for better results, modifications on prosthesis structure were made, especially on the quality of material focusing reactivity to gel, thickness and greater resistance. Attempts to diminish capsular contractures resulted on the development of prosthesis with rough surface. But the intensity of inflammatory reaction around did not change. Although the final force vector of retraction on prosthesis was reduced, the experience was insufficient 9 to give a final opinion.
In the 70´s, were developed implants covered with polyurethane foam 10 . For many years they were employed with success 11, 12 , but some problems 13, 14 guided to the definition of what would be the ideal implant 15 : 1) no physical modification on tissues; 2) be chemically inert; 3) no carcinogenic activity; 4) no tissue reaction; 5) be non allergenic; 6) no body strange reaction; 7) resistant to mechanical forces; and 8) possibility to be manufactured in desired format. Lodovici et al. 16 referred that silicone satisfies the requirements; perhaps this is the reason why it is more used. For an ideal implant, the security and effectiveness should include good histopathological interface -implant/tissue -and the possibility to occur less chronic and granulomatous inflammation.
Experimental studies aiming to get fewer reaction and good tissue repair must be done 17 . The study of Wagenführ 18 , treis to correlate the microporous structure of polyurethane coating with the biocompatibility of silicone.
The objectives of this research using prosthesis were to verify: a) if the foam of polyurethane leads to more strange body reaction compared to silicone foam; b) if there are differences in vascularization around of two foams; c) if polyurethane implants exhibit more collagen reaction compared to the ones of silicone.
Methods
This study was performed at the Post-graduate Program During all the experiment they remained in appropriate place with controlled temperature and luminosity with free access to water and diet.
They were distributed into two groups of 32, and subdivided in four subgroups of eight animals to be analyzed on 28 days and two, three and six months after the experiment.
The animals had inclusion of discoid implants of 20mm in diameter, presenting all the layers of a clinical mammary implant.
Each group received one type of implant. On group polyurethane At this moment, they were randomized between the two foam types. In Figure 2 can be observed the prosthesis with surfaces of polyurethane and with silicone foams. For delimitation of incision and location of implants, an intercostal horizontal line intercepted with a sagittal one was done.
In the crossing point of the lines a horizontal incision on back with 1cm was carried out. With scissors, a space to fit subcutaneously the implants was created in cranial sense with diameter approximately the same as the implants ( Figure 3 ). Skin closure was done with mononylon 4-0 and the wound was always freely exposed. 
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Results
In all the animals and in all moments of evaluation occurred absence or discrete presence of acute inflammation (Table 1) . All the animals of polyurethane group, in all the times, presented moderate or intense foreign body reaction ( Figure 5A ), while in the silicone group it was absence or discrete ( Figure 5B ). It was found significant difference (p=0.046) in foreign body reaction between the groups in two months (Table 3) . The vascular neoformation was statistically significant into the two groups with 28 days (p=0.0002). While all the animals of group polyurethane had presence of moderate or intense reaction ( Figure 6A ), on silicone group it was absent or discrete in all animals ( Figure 6B ). In two months the two groups, in the majority of the animals, had absence or discrete presence of vascular neoformation (Table 4) . In relationship to collagen with 28 days, there was significant difference between the groups (p=0.001), being more pronounced on group polyurethane. Vessels occurred in greater amount on polyurethane group ( Figure 7A ), when compared with the group of silicone (p=0.001) ( Figure 7B ). The number of vessels is described in Table 5 .
(table 5, 6, 7 and 8 -next page)
In this study the polyurethane foam presented moderate proliferation with little inflammatory reaction, but with great number of multinucleated giant cells encompassing partly the material of prosthesis, denoting an inflammatory typical process of strange body. These facts were also found by others [19] [20] [21] .
As Lyras 19 reported, in this research the implants of silicone coated by polyurethane provoked, at the beginning, acute inflammatory reaction that continued with intense phagocytosis of coating material.
In silicone implants proliferation of conjunctive tissue with moderate inflammatory reaction was mixed with giant cells multinucleated.
With similar structure to the one of polyurethane, the silicone foam has a close position looking for the ideal foam, and it seems to be a good option for coating implants of silicone. This study proved biocompatibility, with less inflammatory or strange body reaction and without the biodegradable components that the polyurethane presents.
Acute inflammatory reaction presents edema, leukocytes and especially neutrophils 22 . Kafejian et al. 23 found greater amount of neutrophils on third day around the implants, but not on 30 days.
Kamelger et al. 24 observed significant reduction of neutrophils comparing seven and 30 days. They tested the polymers with historic data of false healing procedures and with two copolymers named acid polyethylene-acrylic and micropores acid acrylicpolypropylene. On present study there was absence of neutrophils with 28 days 23, 24 , and no differences between polyurethane and silicone foam for acute inflammation.
On the mechanisms that leads to fibroblastic and vascular proliferation, are factors that derive from macrophages and are implicated in both fibroblastic proliferation 25 and growth of new vessels. The greater number of vessels observed on group polyurethane, on present study, can be explained by these factors.
To compare the inflammatory reaction caused by the implant of textured silicone with the same reaction caused by the implant of textured silicone covered by E-PTFE Haddad Son et al. 26 observed that both induced chronic inflammatory reaction and weak inflammatory reaction type strange body similar to the present study.
Balderrama et al. 27 compared silicone foams and textured implants finding no differences in inflammatory reactions. In this study was observed differences in regard only to chronic inflammatory process.
The formation of granulomas can be determined by the presence of indigestible agents, as particles of mineral oil, polysaccharides and polymers. Experimental studies however, After two months, collagen area was greater on group polyurethane than in silicone. In relationship do number of vessels, was not found significant difference between the groups. There was statistic difference between groups when was compared the collagen area (p=0.030)( Table 6 ). In three months of observation, no significant statistic difference between the groups was found in relationship to number of vessels and collagen area (Table 7) . Comparing the groups with six months, the area of collagen and the number of vessels had no statistic significant differences.
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After six months of the operation also no differences were found when were compared the two groups (Table 8) . show that granulomatous inflammation can be potentiated by immunity 28, 29 .
The strange body reaction in this study was moderate or intense for all animals of polyurethane group and in all the times.
On silicone group there were animals with absence or discrete presence of reaction with significant difference between the groups in two months. This is a very important fact, because it suggests that foam of silicone has more biocompatibility in relationship to polyurethane.
The simpler and easier method to quantify collagen is the Picrosirius Red F3BA 30 . It comes from picric acid and was used by Bucky et al. 31 to compare collagen around smooth, textured and polyurethane implants; they concluded that there was less collagen type III around of prosthesis with the textured. In the evaluation of collagen disposition with picrosirius, Minami et al. 32 found predominance of type III in the beginning and collagen type I, after 270 days. Also comparing plain and textured implants in pigs no difference on type of collagen between the groups was found. The present study corroborates to the ones above mentioned, because it was found here less collagen type III around implant of silicone foam compared with the polyurethane.
Conclusions
Polyurethane foam elicited more intense foreign-body reaction when compared with silicone foam. The number of vessels was higher in the capsules of the polyurethane foam implants 28 days after the operation. The capsule of the polyurethane foam implants showed a greater amount of collagen than that of the silicone foam implants.
